Adrenocortical stimulation of stomach development in the prenatal pig.
Development of the porcine gastric proteases (chymosin, pepsin A, B and C) has been studied in the fetal pig in the last third of gestation (term 115 days). The possibility that the prepartum rise in circulating cortisol is involved in gastric maturation was investigated by infusing immature fetuses with cortisol (osmotic minipumps implanted at 82-90 days of gestation). Concentrations of prochymosin in fundic tissue and stomach contents increased before term, correlated positively with log10 plasma cortisol values (r = 0.68-0.76, p < 0.001), and were stimulated by cortisol infusion (p < 0.001). The pH of stomach contents decreased (from pH 7 to 3), correlated negatively with log10 plasma cortisol values (r = -0.69, p < 0.001), and was reduced by cortisol infusion (p < 0.05). Only trace amounts of pepsinogens could be detected in fetal pigs. By immunohistochemistry, it was shown that cortisol increased the number and distribution of prochymosin-containing cells in the fundic gland. Stimulating effects were also observed for the small populations of pepsinogen-reactive cells present in some of the fetal pigs. The results suggest that endogenous cortisol stimulates the rise in prochymosin synthesis and secretion together with increased gastric acidity in the prenatal period of the pig.